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@ Digital radio communication apparatus.

@ A digital radio communication apparatus in-
cludes a reception system and a transmission sys-
tem. The reception system includes a first frequency
converter (1) and a quadrature demodulator (3). The
first frequency converter frequency-converts a re-
ception signal and outputs the converted signal as a
first IF signal. The quadrature demodulator performs
quadrature demodulation of the first IF signal. The
tfransmission system includes a quadrature modula-
tor (7) and a second frequency converter (9). The
quadrature modulator (7) performs quadrature modu-

lation of a transmission signal and outputs the modu-
lated signal as a second IF signal. The second
frequency converter frequency-converts the second
IF signal and transmits the converted signal. The
frequency difference between the first and second IF
signals is set to coincide with the frequency interval
between a fransmission frequency and a reception
frequency. The frequency of one of the first and
second IF signals is set to be an integer multiple of
the frequency of the other IF signal.
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Background of the Invention

The present invention relates to a digital radio
communication apparatus and, more particularly, to
a communication apparatus such as a digital auto-
mobile telephone using a quadrature modulation
scheme.

For example, a communication apparatus hav-
ing the arrangement shown in Fig. 2 is used as a
conventional communication apparatus. This ar-
rangement is designed for analog mobile commu-
nication. An input signal to a transmission input
terminal 31 is modulated by a modulator 27 using
a direct modulation scheme. The modulated signal
is oufput from a fransmission output terminal 29.
The frequency, of a signal received at a reception
input terminal 28, corresponding to the frequency
interval between transmission and reception fre-
quencies is frequency-converted by a first frequen-
cy converter 21 using part of the output from the
modulator 27. The resultant signal is used as a first
IF signal for reception. The first IF signal is then
amplified by a first IF amplifier 22 and is converted
into a second IF frequency by a second IF con-
verter 23 using a local oscillation signal from a
local oscillator 26. The second IF signal is am-
plified by a second IF amplifier 24 and is demodu-
lated by a demodulator 25 to obtain an output
signal.

In this arrangement, since part of the output
from the modulator 27 is used fo obtain the first IF
signal, an oscillator for generating a local oscillation
signal for obtaining the first IF signal is not re-
quired.

If a communication apparatus having such an
arrangement is applied to a digital radio commu-
nication apparatus, the apparatus requires a device
capable of directly performing quadrature modula-
tion by using a fransmission frequency. An auto-
mobile telephone terminal unit requires an inexpen-
sive device which can be operated with low current
consumption and demands no adjustment. How-
ever, a quadrature modulator which can perform
direct modulation and satisfy these requirements is
not currently available. Under the circumstances,
such a communication apparatus requires a means
for performing quadrature modulation at a low fre-
quency and frequency-converting the resultant fre-
quency into a transmission frequency. If, however,
an intermediate frequency on the transmission side
is simply set regardless of a frequency on the
reception side, since the transmission and recep-
tion sides have no correlation, a total of four local
oscillators, i.e., local oscillators for obtaining IF
signals and local oscillators for performing quadra-
ture modulation and demodulation, are required for
the transmission and reception sides, respectively,
resulting in complication in the circuit arrangement.
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Summary of the Invention

It is an object of the present invention to pro-
vide a digital radio communication apparatus
whose circuit arrangement is simplified by decreas-
ing the number of local oscillators.

In order to achieve the above object, according
to the present invention, there is provided a digital
radio communication apparatus comprising a re-
ception system including a first frequency con-
verter for frequency-converting a reception signal
and outputting the converted signal as a first IF
signal, and a quadrature demodulator for perform-
ing quadrature demodulation of the first IF signal,
and a fransmission system including a quadrature
modulator for performing quadrature modulation of
a transmission signal and outputting the modulated
signal as a second IF signal, and a second fre-
quency converter for frequency-converting the sec-
ond IF signal and transmitting the converted signal,
wherein a frequency difference between the first
and second IF signals is set to coincide with a
frequency interval between a transmission frequen-
cy and a reception frequency, and a frequency of
one of the first and second IF signals is set to be
an integer multiple of a frequency of the other IF
signal.

Brief Description of the Drawings

Fig. 1 is a block diagram showing a digital radio
communication apparatus according to an em-
bodiment of the present invention;

Fig. 2 is a block diagram showing a conventional
analog radio communication apparatus;

Fig. 3A is a timing chart showing frequency
switching data; and

Fig. 3B is a timing chart showing a change in
frequency of a local oscillation signal.

Description of the Preferred Embodiment

The present invention will be described below
with reference tfo the accompanying drawings. Fig.
1 shows an embodiment of the present invention. A
signal received at a reception input terminal 10 is
frequency-converted by a frequency converter 1
using a local oscillation signal from a first local
oscillator 4. The resultant signal is amplified by an
IF amplifier 2. Thereafter, the signal is demodu-
lated by a quadrature demodulator 3 using signals
obtained by 1/2-dividing a local oscillation signal
from a second local oscillator 6 through a fre-
quency divider 5. The resultant signals are output,
as the Q and | signals, from reception output termi-
nals 12 and 13, respectively. The | and Q signals
are respectively input to transmission input termi-
nals 14 and 15. Quadrature modulation of the | and
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Q signals is performed by a quadrature modulator
7 using the local oscillation signal from the second
local oscillator 6. The modulated signal is amplified
by an IF amplifier 8 and is frequency-converted by
a frequency converter 9 using the local oscillation
signal from the first local oscillator 4. The resultant
signal is then sent from a fransmission output ter-
minal 11. A CPU 16 outputs frequency switching
data to the first local oscillator 4 and
switches/controls its output frequency within a pre-
determined range.

In this case, the oscillation frequency of the
first local oscillator 4 is set to be 980 to 1,005 MHz,
and the oscillation frequency of the second local
oscillator 6 is set to be 90 MHz on the basis of the
GSM scheme in which the reception frequency is
935 to 960 MHz; the transmission frequency, 890
to 915 MHz; and the transmission/reception chan-
nel interval, 45 MHz. That is, the difference be-
tween the frequencies of IF signals on the recep-
tion and fransmission sides is set to coincide with
the transmission/reception channel interval of 45
MHz. In addition, the frequency of the
fransmission-side IF signal is set to be an integer
multiple of the frequency of the reception-side IF
signal. In this case, the frequency of the former
signal is set to be twice that of the latter signal,
which corresponds to the frequency division count
of the frequency divider 5.

With this arrangement, therefore, by using the
local oscillation signal output from the first local
oscillator 4 and having a frequency of 980 to 1,005
MHz, a reception signal having a reception fre-
quency of 935 to 960 MHz can be converted into a
45-MHz IF frequency, and at the same time a 90-
MHz transmission-side IF signal can be converted
into a signal having a transmission frequency of
890 to 915 MHz. On the other hand, quadrature
demodulation of a 45-MHz reception-side IF signal
can be performed by using a 45-MHz local oscilla-
tion signal obtained by 1/2-dividing the 90-MHz
local oscillation signal from the second local os-
cillator 6 through the frequency divider 5. In addi-
tion, quadrature modulation of the 90-MHz
transmission-side IF signal can be performed by
using this 90-MHz local oscillation signal.

With this operation, transmission and reception
signals having desired frequencies can be obtained
by using the two local oscillators, i.e., the first and
second local oscillators 4 and 6, and hence the
circuit arrangement can be simplified.

Note that the relationship between the frequen-
cies of the transmission- and reception-side IF sig-
nals may be reversed.

Fig. 3A shows frequency switching data output
from the CPU 16 to the first local oscillator 4
capable of switching frequencies. Referring to Fig.
3A, frequency switching data A and C respectively
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correspond to a maximum output frequency of
1,005 MHz and a minimum output frequency of
980 MHz in the output frequency range of the first
local oscillator 4, and frequency switching data B
and D respectively correspond to predetermined
output frequencies in the output frequency range.

Fig. 3B shows a change in frequency of the
local oscillation signal output from the first local
oscillator 4. As shown in Fig. 3B, the output fre-
quencies of the first local oscillator 4 are switched
from a maximum frequency of 1,005 MHz to a
minimum frequency of 980 MHz in accordance with
the frequency switching data A to D from the CPU
16. This frequency range is set on the basis of the
reception and transmission bands and the respec-
tive IF signals. Similar to the transmission and
reception band widths, a frequency switching width
Af is set to be 25 MHz.

As has been described above according to the
present invention, the frequency difference be-
tween the IF signals on the reception and fransmis-
sion sides is set to coincide with the frequency
interval between the transmission and reception
frequencies, and the frequency of one of the
reception- and transmission-side IF signals is set to
be an integer multiple of the frequency of the other
IF signal. Therefore, the quadrature modulator and
the frequency converter on the transmission side
and the quadrature demodulator and the frequency
converter on the reception side can be operated by
using the two local oscillators. That is, a decrease
in number of local oscillators can be achieved to
simplify the circuit arrangement.

Claims

1. A digital radio communication apparatus char-
acterized by comprising:

a reception system including a first fre-
quency converter (1) for frequency-converting
a reception signal and outputting the converted
signal as a first IF signal, and a quadrature
demodulator (3) for performing quadrature de-
modulation of the first IF signal; and

a transmission system including a quadra-
ture modulator (7) for performing quadrature
modulation of a transmission signal and output-
ting the modulated signal as a second IF sig-
nal, and a second frequency converter (9) for
frequency-converting the second IF signal and
transmitting the converted signal,

wherein a frequency difference between
the first and second IF signals is set to co-
incide with a frequency interval between a
transmission frequency and a reception fre-
quency, and a frequency of one of the first and
second IF signals is set to be an integer mul-
tiple of a frequency of the other IF signal.
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An apparatus according to claim 1, further
comprising a first local oscillator (4) for output-

ting a first local oscillation signal to said first

and second frequency converters (1, 9), a sec-

ond local oscillator (6) for outputting a second 5
local oscillation signal to said quadrature de-
modulator (3) and said quadrature modulator

(7), and a frequency divider (5) for frequency-
dividing the second local oscillation signal and
outputting the divided outputs fo said quadra- 10
ture demodulator (3) and said quadrature
modulator (7).

An apparatus according to claim 2, wherein
said first local oscillator (4) is constituted by an 15
oscillator capable of switching frequencies, and
includes a control section (16) for controlling
said first local oscillator (4) to switch frequen-
cies of the first local oscillation signal in accor-
dance with reception and transmission bands, 20
and a frequency switching range of the first
local oscillation signal is set on the basis of the
reception and transmission bands and the first
and second IF signals.
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